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[0046] through [0057] 

[0046] (2) Description of the operation of the solid state imaging device 1 

Next, the operation of the solid state imaging device 1 in a case 
where white balance is adjusted will be described with reference to 
Figures 5, Figures 6(a) through 6(b), Figures 7(a) through 7(b), and Figure 
8, which are schematic diagrams for describing the operation of the solid 
state imaging device 1 . 

[0047] Description will be made below particularly of a case where the 
color intensity with regard to the subject is weaker in the order of R (red), 
G (green) and B (blue) (R>G>B). In this case, since the intensity of B 
(blue) is weak, the amplification factor of B needs to be increased. 
Figure 5 shows a state in which image data (including offset data) in the 
row i is stored in the image data line memory 4 by readout operation and 
offset data in the row i is stored in the offset data line memory 5. In the 
drawing, the characters R and G put on the image data line memory 4 and 
the offset data line memory 5 indicate that image data and offset data 
corresponding to the colors R and G are stored. 

[0048] Further, the shift register 10 is controlled so that image data 
(including offset data) of the same color in the image data line memory 4 
and offset data of the same color in the offset data line memory 5 are 
selected and are sequentially input into the output circuit 1 1 on a row basis, 
to obtain the state shown in Figure 6(a). In this example, data of R (red) 
is input into the output circuit 1 1 and amplified image data is output from 
the output circuit 1 1 . This is performed in the following procedure. 
[0049] Firstly, transistors TRi in the respective first rows of the image data 
line memory 4 and the offset data line memory 5 are set ON by controlling 
a horizontal output line 12i of the first row, whereby the image data 
(including offset data) stored in the first row of the image data line 
memory 4 and the offset data stored in the first row of the offset data line 
memory 5 are selected and are simultaneously output to the image data 
memory output line 14 and the offset data memory output line 13, 
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respectively, and are input into the output circuit 1 1 . 

[0050] Next, transistors TR2 in the respective first rows of the image data 
line memory 4 and the offset data line memory 5 are set ON by controlling 
a horizontal output line 12^ of the third row, whereby the image data 
(including offset data) stored in the third row of the image data line 
memory 4 and the offset data stored in the third row of the offset data line 
memory 5 are selected and are simultaneously output to the image data 
memory output line 14 and the offset data memory output line 13, 
respectively, and are input into the output circuit 1 1 . 

[0051] Thereafter, the same procedure as the above is repeated with regard 
to the fifth row, the seventh row, (omitted) in this order, until the state 
shown in Figure 6(a) is obtained. As described above, in the output 
circuit 11, only pure image data fi-om which offset data has been removed 
is amplified and output. In this case, the image data is all R (red), and 
since the color intensity with regard to the subject is R>G>B and 
accordingly the color intensity of R is the largest, an image data image 
operational amplifier OPS and an offset data operational amplifier OPS 
may amplify R (red) at low amplification factors. Hence, if the 
respective capacitances of amplification factor adjustment capacitors CI, 
C2 and C3 are set to satisfy the relation of, for example, Campl >Canip2> 
Camp3 and the amplification factor adjustment capacitor CI having the 
largest capacitance of the three amplification factor adjustment capacitors 
is selected, the amplification factor with regard to R (red) is lowered (see 
the aforementioned three equations for obtaining an amplification factor.). 
[0052] At this time, only the image data of R (red) (including offset data) 
is sequentially input on a row basis into the image data image operational 
amplifier OPS and the data of the other colors is not input. Similarly, 
only the offset data of R (read) is sequentially input on a row basis into the 
offset data operational amplifier OPS and the data of the other colors is not 
input. Accordingly, the amplification factor selection transistor TRCl 
may be set in the ON state and the amplification factor adjustment 
capacitor CI may be kept selected in the image data amplification factor 
switching section 17 and the offset data amplification factor switching 
section 18, without the need of setting the other amplification factor 
selection transistors (TRC2 and TRC3) in ON or OFF state depending on 
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individual image data. 

[0053] Moreover, the data of G (green) is input into the output circuit 1 1 in 
the same procedure as in the case of the data of R (red), to obtain the state 
shown in Figure 6(b). Since the color intensity vv^ith regard to the subject 
is R>G>B, the amplification factor of G (green) may be betw^een the that 
of R (red) and that of B (blue). Therefore, w^hen the output circuit 1 1 
amplifies G (green), the amplification factor adjustment capacitor C2 
having the second largest capacitance of the three amplification factor 
adjustment capacitors CI through C3 may be selected. In this case as well, 
only the data of G (green) is input into the output circuit 1 1 and the data 
of the other colors is not input. 

[0054] Accordingly, as in the case of R (red), the amplification factor 
selection transistor TRC2 may be set in the ON state and the amplification 
factor adjustment capacitor C2 may be kept selected in the image data 
amplification factor switching section 17 and the offset data amplification 
factor switching section 18, without the need of setting the other 
amplification factor selection transistors (TRC2 and TRC3) in ON or OFF 
state depending on image data of each row. 

[0055] Subsequently, as shown in Figure 7(a), the image data (including 
offset data) in the row i+1 is read into the image data line memory 4 by 
readout operation and the offset data in the row i+l is read into the offset 
data line memory 5. Further, as shown in Figure 7(b), only data of G 
(green) in the image data line memory 4 and the offset data line memory 5 
is sequentially input into the output circuit 11. Since the amplification 
factor adjustment capacitor C2 corresponding to G (green) has been 
already selected in the step shown in Figure 6(b), it is unnecessary to 
select the other amplification factor adjustment capacitors (CI and C3) by 
controlling the amplification factor selection transistors (TRCl, TRC2 and 
TRC3) in the step shown in Figure 7(b). 

[0056] Next, as shown in Figure 8, data of B (blue) is sequentially on a 
row basis into the output circuit 11. In this example, since the color 
intensity of B (blue) with regard to the subject is the lowest, the 
amplification factor of B (blue) needs to be set higher than those of the 
other colors. In order to perform this, the amplification factor adjustment 
capacitor C3 having the smallest capacitance of the three amplification 
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factor adjustment capacitors CI, C2 and C3 may be selected by selecting 
the amplification factor selection transistors TRC 1, TRC 2 and TRC 3. 
[0057] In this step as well, as in the case of red (R) or G (green), the 
amplification factor selection transistor TRC3 may be set in the ON state 
and the amplification factor adjustment capacitor C3 may be kept selected, 
without the need of setting the other amplification factor selection 
transistors (TRC2 and TRC3) in ON or OFF state depending on image 
data of each row. As described above, in the solid state imaging device 
according to the present embodiment, when image data (including offset 
data) and offset data both for one row, which have been stored in the 
image data line memory 4 and the offset data line memory 5, respectively, 
is amplified, only data of the same color in the above one row is selected 
and is sequentially on a row basis into the image data image operational 
amplifier OPS and the offset data operational amplifier OPS, Since the 
data is of the same color, it is unnecessary to change the amplification 
factor depending on color in the image data image operational amplifier 
OPS and the offset data operational amplifier OPS and accordingly, the 
need of switching ON and OFF of each of the amplification factor 
selection transistors TRCl, TRC2 and TRC3 on a row basis, which has 
been conventionally performed, is eliminated. 
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PROBLEM TO BE SOLVED: To provide a solid-state 
image pickup element, in which the changeover speed of 
the amplification factor of image data can be made 
slower than that in the conventional cases. 
SOLUTION: The solid-state image pickup element is 
provided with a color pixel 6a in a plurality of colors, a 
line memory 4 for the image data (image data storage 
means) which stores the image data in a plurality of 
colors of one row portion to be read out from the color 
pixel 6a, an operational amplifier OPS for the image data 
(image-data amplifying means), which amplifies the image 
data to be output from the line memory 4 for the image 
data, an image-data amplification-factor changeover part 
17 (image data amplification changeover means) which 
changes over the amplification factor of the operational 
amplifier OPS for the image data, and a control unit 23 
(control means), in which the output of the line memory 
4 for the image data is controlled, in such a way that the 
image data in the same color is selected so as to be 
output sequentially from a row of stored image data in a plurality of colors of corresponding to a 
single row portion, and that another image data in the same color are selected so as to be 
output sequentially, and which controls the changeover part 1 7, in such a way that the 
amplification factor according to the same color is selected. 
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^=f-^m^'mf^o p s (o^^^^migkTL^mm: 

Wi-^o wt^iS^7^-^li*g*^lfexgBl 7tl. 3fic7> 
ii#S^^Sffl=3Vy^>1^C 1. C2. C3t. rtbC>CO 

TRCl. TRC2. TRC3 ^^{i;tTV>^o 
TRRS{:±. li*S*liSffl^>'X>'f-C 1. C2. C3 
i-^«^tvfc«i^^l*S^ii:S;fc*!>(Dy ir?/ h hv>'v^ 

[0 0 4 21 *LT. ia*c7:>ia<. r^xbc^iits^ilS^ 

ffl h^>'v^;^i5'TRC 1. TRC2. TRC3(7P>/— h 
Jcfimi7!;M®3c7)SS^2 2. 2 1. 2 O^^SJgc^n 
TV>-535n me>^17!?M®3CDTgR»2 2. 2 1. 2 
Of;iSil«lSfB{c^«9ftW^nSo yir^yhh^^-v? 
;^^TRRSCoy--htCfiy-fe';/ hl^l 9;d^^^tb. 
Igyir^;/ h^2 2 tf!l«I^2 3{;^i':)^J^^n^o 

[0 04 31 SiJ^gB2 3{i. Jiieyir^y h«l 9 ^^J^» 
-r-Sr ttdct?) y-t'> h h5>'v^:^^TRRSS:3h:7{;i 
L/c«ffiT\ -h|S|gl7!rMll3(Dim«2 2. 2 1. 2 

RCl. TRC2. TRCSt^fpo^V^-f'tl.;?)^— o^riie^ 

\^x^>\zrr^. mtci:^). iie^^nyc h^^^v^;5;^ 

tc:»M^nTv>6iS*i^liSffl:='>'T-Vf- (ci. c 
2. C3) (D^«c:/^;:C7tlS*i^^Sr»6wt;65T'#^o 
^ft:6<Jicfi. iif«&y"-i5'fflig»lii|S§gOPS:ei-tbcom;^r 
^ffiVout ^i^'^'^-f-C 1 . C2. C3c^^S^^ 

3 t-r^*^. 2fccD 

[00441 
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Vout = (Cni /Camp 3) • V3 

vf-cSj (j=i. 2. • • •) {cov^rimcffi^^i 

[0 0 4 51 — [g4Jci6V>T. 1 8 fi. :^ >^ir h 10 

rfercOr^iVT-Vl^COj (j=l. 2. • • •) K 20 
[0 0 4 6] (2) @^*»^*^lcoi!jm-oV>TcOia 

1^7)SlIm-oV^T. 135. 06 (a) (b) . 13 7 

(a) - (b) . Rumsi:mmi.fj:j^^hmm^^o m 

5. me (a) (b) . 07 (a) (b) . 

[0 0 4 7] JEJlTT^fi. ^^i^(0^mt^-R 30 

(5^) . G (^) . B (W) C7))l|S^c:§|</^orV^^ (R 
>G>B) (Dm^\C<:>\,^Xtm^^o :i(Dm^X\±^ B 

5}c i nB(D:^y±^y h^— ^;55|e^g$t^/c^^^^^ 
^la-^R. G. R. G. • • • fl. mbcOfeJC^I^/C-r 40 

126 (a) {c^^^x5it^^{ci--5, r:(^0(lT-fi. R 
^imm:hm&llt^h^ti^fvx^^'^^o r;}xSrfif5J- 50 
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[004 91 *-f. i3?ijeo7K^ai;^^i 2i 

hy"— r$'ffi9-r>';?<^y 5co#>srcoi?iJ@jcS><5 h^v 
— ^ffl^^>'7«^y4cDl^iJg {cISS ^ ixT V ^fcliJ^r■' 
ffl^^^'^^^y 5(^l?|JB{^|EiS^^^Tv^/c:^-:7^r^/ h 

10 0 5 01 5J:V^-e. 3?*JBtD7K¥tB;^«l 23 

y hT-— ^ffl9>Y>7<^y S^T^^-^^cDS^iJgicfc^S 
>'v?>«i^TR3 ^;rv{iii-^o mi^<fc«9. mSLf—^ 
ffi ^-r >';^ ^ y 4 CO 3 3?iJ @ {^IS® ^ ;h.T V ^ycp^^T^'-^ 

-Y^'^'^y 5co3?iJBlc|Sig^tLTV>/c;^:7ir^> V^f— 

[0 0 5 11 £IT> 5?IJB. 7?ije. • • -c^WitcJit 

I^Cftf-^^^Oig^f^. 06 (a) (;^^^;n.64^^ir:^^ 
5fe{ctft0^bfcJ:5{c. ai;^JlHli§l IT-fi. :^y^-ir^y 

x\!^ii^ia^^o -^(om^. mmv'-^i^i^xR m) x 
^i$i(D^smt^R>G>BXR im (Dimt^^ 

Cl. C2. C3<D^mi:. MxfiCamp 1 >Camp 2 

>Canip 3{cbT*5^. z(D^^x-'mi<^\^^mm^^'r 
^tt3tv\ nm^. r^^y^vVy'—^m^w^m^op 

WilMtcA;'j^ti.. my^(ry:^y'^yVy'—^\X?s,ti^^ 

/ccv\ «oT. w«T^-^ieiie^^x:eBi im^^y 

^y v=f—^m%mm^^ \ 8^c:*5v^T^l. isig^ji 

S^ffl h^>'v?;^^TRC 1 Sr^>^J^UTii*S^PMfflC 

i*tls^.b:fe**{-brioitflS<.. ^coiiiH^^ffl 

(TRC2. TRC3) ^m^^om^y"-- 
[0 0 5 31 2feV>-e. ?^«9Cr>G (^) {COV^TtR 

<r>^hmk\z.yjx. ^fmn\ ij-a;^u m 
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6 (b) {c*^i^s«ffitc-r•5o ±-vmmLtz.x^iz^ 

^(D^J-Cliffl^^f^ro^S^SR > G > B ^: oTV^i CO 

srtiisr 3 -zx^mm^mm ^ >'7'>'i^ c i , 

C2, C3rofT'«SS3EtfM-Cfe-5C2S^S«^■ti^^^S 
tiG (110 (O7'—^<o^xh'0. itlm^(r>=f—9\XKh 
10 0 5 4] iifoT, R W) <DWr^hmk\z.^ Qij^x 

C 2 Sr^r^'tc bT*Bi|ig*fl!gffl = C 2 L 

9 (TRCi. TRC3) ^^j\\<rm'^=f—9\at-.^x 
[0 0 5 5] i5tv>-e, 07 (a) i + 1 

^m^^-^^'^v 5\cm^m-ro m^-^x. mr (b) \c 
mi^mti^^i n^At}^^. rr-e. 06 (b) 

ffl=i>'7'>'iJ-C2;aigE{ci^^tT,TV'>«Wt?. M7 
(b) (c^$tv-5^7^s/yT-liii*S^^ffl h^vv';^ 

^ (TRCl. TRC2. TRC3) LTg'JWli 

♦i^wsffl^^^T'v-tf- (CI, C3) i:mR'r?>iimiii 

[0 0 5 61 i^ic. lasfC^^n-SipiC. B (#) 

St¥«JcoB (W) (0^smiiiMch^\<^<ox. B 
(«) cDit*i^^ffi.(^fe£^iitI* J: t:^^ < b/i<ttv 

^TRCl. TRC2, TRC3S:S!l^^Sri:tci 

3o(^Jiitii^llSffi=i>'r'i'iJ-Cl, C2. C3(D 

[00 5 7] rro;^v's'•7•^c^3^^Tt, R (55^) -^G 
T R C 3 i::t>'{Z l,xm«^^^ C 3 Lt^-^ 
(TRCl, TRC2) ^^Ji<r>m^7'—^iCft\:'X:i- 
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mnmmo p o\z.xtrr^o m-^<r>7'-^ fi<ox^ 

i)5te<^ li*i^3Sg?ffl h^Vv'y^.^TRCl, TRC 

[0 0 5 8] *fc. iii^T'-i^mia^iaiBSiOPSS. 
TJ5;^7-ir3' hx-^fflSi^i|ii§gOPOA»e>±|EI^-& 

5§0 P S SU^;t-7ir •> h T"'— m^nm^O P O 

§§0 P SSt5;*-7-fe -jy h7-'-^fflSJSLlii|g§gO P S COJt 

TRC 2. TRC3(7?;!t-V • fed5^J:>o /c^,^ 

20 [0059] J: ^? , ^HSIfl^ter-Ji, h 7 

ffl h^V'v'^^^TRCl, TRC2, TRCSO;^^';/ 
(Dmim,^WSiMh'7:yi?::^i>TKCl. TRC2, TR 

[0060] ±xmn x^tz.mwmmM'f- 1 ^ 
^ovot^mk.x\<^i,iiK ^mmh'7i^V':^^T 

30 RPro;*-^-^-:^ h^;as:RgSt'i?)''^v^«^li. 
[0 0 6 1 1 

m^m.h^mfTi>wmm^mk.x^,^^. mmrf- 
m^i:<9hm<'r^:ittix^^(DX\ m<^^^m&i^ 

[006 2] ^fc. :^7-fe 5/ hx— ^sEiS^^, 5^7-fe 
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[0 8 ] :¥m^(D^(Dmmz.^.^mmmm={'<Dm^ 20 

[0 9] «f«^(l{c#,^MOS®@<^^*^c^¥®ia-e 
fe>5o TR. TRj 

[010] s§*^y{-^.^Mos^s«i«^^(Di(im- 

[0111 «e*«^«tc#.^,MOSMHftW^T-co®im;:: 

1 

2 • • • VSCAN^^mSS. 30 

3 • 

4 • 

5 • 
6. 

6 a 

7 - 
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